Proteomic profiling of cardiomyopathic tissue from the aged mdx model of Duchenne muscular dystrophy reveals a drastic decrease in laminin, nidogen and annexin.
The majority of patients afflicted with Duchenne muscular dystrophy develop cardiomyopathic complications, warranting large-scale proteomic studies of global cardiac changes for the identification of new protein markers of dystrophinopathy. The aged heart from the X-linked dystrophic mdx mouse has been shown to exhibit distinct pathological aspects of cardiomyopathy. In order to establish age-related alterations in the proteome of dystrophin-deficient hearts, cardiomyopathic tissue from young versus aged mdx mice was examined by label-free LC-MS/MS. Significant age-dependent alterations were established for 67 proteins, of which 28 proteins were shown to exhibit a lower abundance and 39 proteins were found to be increased in their expression levels. Drastic changes were demonstrated for 17 proteins, including increases in Ig chains and transferrin, and drastic decreases in laminin, nidogen and annexin. An immunblotting survey of young and old wild-type versus mdx hearts confirmed these proteomic findings and illustrated the effects of natural aging versus dystrophin deficiency. These proteome-wide alterations suggest a disintegration of the basal lamina structure and cytoskeletal network in dystrophin-deficient cardiac fibres, increased levels of antibodies in a potential autoimmune reaction of the degenerating heart, compensatory binding of excess iron and a general perturbation of metabolic pathways in dystrophy-associated cardiomyopathy.